Mathematical modelling of ferromagnetic overlayer with softened exchange surface integral by Aladdin, Mohd. Farid
i 
 
 
 
 
MATHEMATICAL MODELLING OF FERROMAGNETIC OVERLAYER WITH 
SOFTENED EXCHANGE SURFACE INTEGRAL 
 
 
MOHD FARID BIN ALADDIN 
 
 
 
A dissertation submitted in partial fulfillment of the 
requirements for the award of the degree of 
Master of Science (Mathematics) 
 
Faculty of Science 
Universiti Teknologi Malaysia 
 
JUNE 2014 
ii 
 
 
 
 
 
 
I declare that this dissertation entitled “Mathematical Modelling of Ferromagnetic 
Overlayer with Softened Exchange Surface Integral” is the result of my own research 
except as cited in the references. The thesis has not been accepted for any degree and is 
not concurrently submitted in candidature of any other degree. 
 
 
Signature  : ……………………………… 
Name   : MOHD FARID BIN ALADDIN 
Date   : JUNE 2014  
 
 
 
 
 
 
 
 
iii 
 
 
 
 
 
 
To my respected supervisor; 
Assoc. Prof. Dr. Shamsuddin bin Ahmad 
my beloved parents; 
En. Aladdin Bin Abd Rahaman and Hjh.Samsiah Bte Mohamed Noor  
and my beloved wife; 
Nur’Aini Bte Syahrudin 
For your patience and support 
 
 
 
 
 
 
 
 
 
iv 
 
 
ACKNOWLEDGEMENT 
 
 
In the name of Allah The Almighty, the most Gracious and the most Merciful, 
because of Allah’s blessings finally I’ve finish my thesis. 
I would like to take this opportunity say thank you to my supervisor, Assoc. 
Prof. Dr. Shamsuddin bin Ahmad for his continuous commitment, guidance, advices 
and encouragement throughout the period in preparing this thesis. Instead of guidance, 
all wisdoms and advices from him are beneficial. 
Next, I would like to extend my gratitude to my beloved parents and my wife for 
being supportive. The support from them is like a wave of energy which keeps me 
going and not giving up. 
Last but not least, I would like to express my appreciation to all my friends who 
had given me encouragement in striving for this thesis. 
 
 
 
 
 
 
 
 
v 
 
ABSTRACT 
 
 
Spin waves theory is one of important concept in surface physics study. Its 
concept becomes a method to study the low-temperature properties of magnetic 
materials with ordered magnetic moments. In this study, our scope will be on the 
discussion of spin wave theory at ferromagnetic overlayer. Green’s function is used to 
find a mathematical model of simple one overlayer system for ferromagnetic material. 
From the model, the density of states (DOS) of spin waves is studied according to their 
exchange interactions at the surface. The surface softened effect will be taken into 
consideration to see any significant impact on different ratio of surface exchange 
integral values. 
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    ABSTRAK 
 
 
Teori gelombang spin adalah satu konsep yang penting dalam kajian fizik 
permukaan. Konsep ini menjadi cara untuk mengkaji sifat bahan magnet pada suhu 
rendah dengan momen magnet tersusun. Dalam kajian ini, skop kita adalah 
perbincangan tentang teori gelombang spin pada lapisan tambahan Ferromagnet. Fungsi 
Green di gunakan untuk mendapatkan model matematik mudah untuk system lapisan 
tambahan untuk bahan ferromagnet. Dari model ini, ketumpatan keadaan gelombang 
spin akan di kaji berdasarkan kepada interaksi tukarganti pada permukaan. Kesan 
perbandingan nisbah nilai tukarganti akan di pertimbangkan untuk jika terdapat kesan 
pada perbezaan nisbah di nilai interaksi tukarganti.     
 
 
 
 
 
 
 
 
 
 
 
